Solution structure of the phosphorylated sites of ribosomal protein S6 by 1H NMR spectroscopy.
An increase in the rate of protein synthesis is found to be accompanied by phosphorylation of the 40S ribosomal protein S6. Treatment of S6 by cyanogen bromide produced three fragments, and one of the fragments of S6, which is a C-terminal portion of S6 (M(r) approximately 4,000), contains all phosphorylation sites of S6. The C-terminal fragment of S6 contains seven serines. S6 kinase phosphorylates S6 specifically, i.e. five serines in the C-terminal of S6 are phosphorylated. The three-dimensional structure of S6 peptide was studied in 50% trifluoroethanol/50% H2O solution by 1H NMR with combined use of distance geometry and restrained molecular dynamics calculations. NMR results indicated that it takes an alpha-helix between Glu5 and Arg21 and a distorted helical structure for the following three residues, but no rigid structure was present from Ser25 through the C-terminus and for the N-terminal region (Lys1-Lys4). The specificity of the phosphorylation of the peptide is discussed from a structural aspect.